The rotated angles corresponding to Fig. 3 in the text. G1 was surrounded by small grains. As show in the table, G1 rotates by 9.5° with respect to G2, 13.2° with respect to G3 and 5.7° with respect to G4. We also measured the rotated angles of G 1-4, G 2-3 , G 2-4 , and G 3-4 : they all exhibited different values. If only one grain undergoes the rotation while the rest grains are stationary, the rotated angles of the grain with respect to others would be the same. However, the rotated angles all exhibited different values from the measurement. This indicates that all these grains rotated at the same time but to different degrees relative one another during straining.
G3 G2 G1
7.6° 4° 5.7° G4 3.4° 13.2° G3
9.5° G2

Supplementary Table 2:
The rotated angles corresponding to Supplementary Fig. 2 The rotated angles corresponding to Fig. 4 in 
Supplementary Discussion
We now discuss why GB dislocation mediated grain rotation is observed here, in lieu of grain boundary sliding and diffusional creep. The contribution to strain rate from these latter mechanisms can be estimated as follows [1]:
For Nabarro-Herring Creep:
where .
e is the strain rate, Wis the atomic volume, s is the stress and d is grain size, k is Boltzmann constant and T is the absolute temperature. D=D 0 exp(-Q/kT) is the lattice diffusion coefficient (the diffusion coefficient is for self-diffusion).
Here, D gb =D g0 exp(-Q/kT) is the GB diffusion coefficient and δ is the GB width.
For lattice diffusion controlled grain boundary sliding:
where μ is the shear modulus, b is the magnitude of the Burgers vector.
For GB diffusion controlled GB sliding:
Here, it should be noted that the grain boundary diffusion coefficient in NC for grain boundary diffusion controlled sliding. Most of previous experiments were carried out on such metals (Cu [6] [7] [8] [9] [10] , Au [11] , and Al [12] [13] [14] ). Therefore, it is not surprising that in those cases GB sliding and diffusion creep were obviously active and observed in experiments (even when the grain size was ~15 nm [10] ).
Finally, for the GB dislocation accommodated grain rotation in NC metals, the strain rate equation is [15] : (5) where f is the fraction of grains deforming via grain rotation, w is the rotation angle, ν is Poisson's ratio and t is the time. Take ν=0.39 and the parameter c≈1 for equi-axed grains, and σ ~0.015μ, and t~60s (used in our in situ TEM observation, when the experimental observed f is about ~0.4), the calculated macroscopic strain rate due to grain rotation is ~3×10 -4 s -1 , which is close to the strain rate incurred in the experiments. This explains why GB dislocation mediated grain rotation is popular in the current NC Pt specimens. 
